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It? is?widely? recognised? that?urban?mobility? is? responsible? for? the?generation?of?an? important?
proportion?greenhouse?gasses?produced?by?households,?at?the?time?that?it?has?important?social?
and?economic?implications?for?urban?sustainability.?Nonetheless,?in?the?literature?few?attention?
has?been?placed?on? the?relationship?between?urban?structure?and?commuting.? In? this?paper,?
using?travel?to?work?data?for?the?main?seven?metropolitan?systems?in?Spain?we?investigate?both?
the? impact? of? polycentric? urban? development? on? labour?mobility? and? other? urban? factors?




income? level,? orographic? complexity.? Results? suggest? that? effectively? there? is? an? inverse?
relationship? between? the? number? and? size? of? subcentres? in? terms? of? employment?
(polynucleation)?and? the?distance? travelled?by? commuters,?nevertheless,? such? relationship? is?
weaker? with? the? strength? of? functional? linkage? between? subcentres? and? their? hinterland?
(polycentricity),?which? in?turns?suggest? the?presence?of?other? factors? influencing?commuting.?
According?to?regression?analyses,?commuting?is?exacerbated?in?areas?well?served?by?private?and?
high? capacity? public? transport,? also? in? zones? where? employment? dominates? over? housing,?
especially?if?jobs?are?basically?oriented?to?manufacturing.?On?the?contrary,?the?diversification?of?
















54   Carlos Marmolejo Duarte and Moira Tornés Fernández /  Procedia Engineering  198 ( 2017 )  52 – 68 
1. Introduction 
?
From? a? social? point? of? view? separating? employment? and? residence? results? into? prejudicial?
consequences?for?social?groups?of?limited?mobility;?from?an?economical?point?of?view?distancing?
firms?means? losing? the? opportunity? to? take? advantage? of? external? economies? and? from? an?
environmental?point?of?view?scattering?results?in?excessive?land?consumption?and?environmental?
costly?transport?systems.??In?Spain?this?latter?topic?has?become?especially?relevant?in?the?course?







dispersion? allegedly? leading? to? cohesion,? competitiveness? and? sustainability? (Meijers,?2008);?
although,?the?empirical?basis?of?such?benefits? is?still?weak?and? in?some?cases? is?contradictory?
(Boix?&?Trullén,?2012).?In?such?a?way,?it?has?been?said?that?polycentricity?has?much?of?normative?
rather?than?analytical?(Green,?2007).?Our?main?goal?is?to?explore?to?what?extend?subcentres?do?
have?an? impact?on?house?job? travelled?distances,?and? thus? shed? light?on? the?environmental?
sustainability?of?policentricity?in?the?regional?context?of?the?metropolises?analysed.??
?
It? is?widely? recognised? that?urban?mobility? is? responsible? for? the?generation?of?an? important?
proportion?greenhouse?gasses?produced?by?households,?at?the?same?time?it?has?important?social?
and?economic?implications?for?urban?sustainability.?Nonetheless,?in?the?literature?few?attention?
has?been?placed?on? the?relationship?between?urban?structure?and?commuting.? In? this?paper,?
using?travel?to?work?data?for?the?main?seven?metropolitan?systems?in?Spain?we?investigate?both?
the? impact? of? polycentric? urban? development? on? labour?mobility? and? other? urban? factors?
influencing?excess?commuting.?
?
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the?study?focus?has?been?displaced?from?transport?to?mobility.?According?to?this?new?theoretical?
framework? travel? decisions? depend? upon? a? number? of? factors? beyond? the? availability? of?
infrastructures?and?transport?services?(Miralles,?2002).?Such?a?novel?approach?considers?that?the?
influence?of?job?location?on?the?residential?choice?has?declined?as?other?factors?have?emerged?
such?as? the?deregulation?of? labour?markets,? the?demographic? transition? (i.e.? changes? in? the?
household? formation,? the? increment?of? life?expectancy?and? the?number?of?employed?people?
inside? households),? the? importance? of? leisure? aligned? to? the? increment? of? income? and?
postindustrialization.?In?that?process?the?emergence?of?ICT?has?also?produced?the?redistribution?
of?productive? functions?across? the?city? (Champion,?2001;?Flamm?y?Kaufmann,?2006).?On? the?
other?hand,?the?revolution?of?transport?systems?empowered?by?the?revolution?of?informational?
devices?applied?to?transport?and?mobility?have?eased?the?space?friction?space?and?facilitated?long?











balance? between? employment? and? housing? over? commuting? patterns.? A? given? zone? is?






studies? did? find? a? weak? and? no?lineal? relationship? between? the? land? use? allocation? (i.e.?










produce? a? containment? of? commuting,? it? is? necessary? a? qualitative?matching? between? the?
housing?market?and?the?possibilities?and?aspirations?of?householders.??Other?evident?problem?in?
this?first?approach?is?the?indexation?of?the?number?of?working?places?to?the?number?of?dwellings,?


























employment,? which? reinforce? polycentrism,? is? positively? associated? with? the? reduction? of?
travelled?distance.?Such?a?conclusion?converges?with?the?work?of?Baccaini?(1997)?for?Paris?where?
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findings?for?Paris,?Lyon?and?Marseille?in?the?period?1990?2000,?suggest?that?from?a?synchronic?





out?commuters.?Thus? the?polycentric?structure? from?a?dynamic?perspective? fails? to? reinforce?
both?the? job/housing?co?location?and?the?travelled?distance.?García?López? (2010)?arrives?to?a?
similar?conclusion?in?his?study?for?the?metropolitan?area?of?Barcelona.?In?such?a?city?the?historical?














Especially? in? Europe?policentricity? is? associated? to? the? functional?merging?of? former?
independent?centres?and?their?hinterland.?Such?historic?centralities?have?a?diversified?




In?this?paper?we?try?to?solve?both?of?the?aforementioned? issues?as? it? is?explained? in?the?next?
section.?
?




In?this?paper?we?study?the? impact?of?polycentrism?on? labour?commuting? in?the?seven? largest?
cities?in?Spain:?Madrid,?Barcelona,?Valencia,?Bilbao,?Seville,?Saragossa?and?Malaga?as?delimited?
by?Marmolejo? et? al.? (2012).? ? Using? travel? to?work? data? such? authors,? using? the? so? called,?
interaction?value,?also?identify?the?structure?of?metropolitan?cities,?it?is?to?say,?the?delimitation?
of?main?centre?and? subcentres,?and? the?area? structure?by? them?named? subsystem.?Figure?1?
depicts?the?main?figures?of?the?studied?cities?and?figure?2?the?structural?form.?Barcelona,?Valencia?














municipality? –i.e.? their?urbanized?patches? are? closer? than?200?m?? and?2)? are? inside?of? the? functional?
subsystem?of?CBD?as?detailed?above?in?the?main?text.?
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Also?we?use?Corine?Land?Cover?to?analyse?land?use?patterns.?Corine?(Coordination?of?Information?







Finally? using? the? Digital? Terrain?Model?we? obtain? the? orography? of? urban? areas.? Distances?
between?municipalities?are?computed?using?TeleATLAS?cartography.??
?
































are?as?many?spots?as?urban?patches?are.? If? two?patches?are?separated?by?a?gap? inferior? to?200m? it? is?
considered? that? form?part?of? the? same?patch.?This? later? criteria?allows? for? consider? the? interruptions?
caused?by?rivers?and?other?lineal?infrastructures?(e.g.?high?voltage?electric?lines).?
?



































between?each?centroid?of?each?municipality.?The? second,? the?distance?matrix,? in?kilometres,?
























most?of? the?new?and?decentralising?economic?activity?has?been?accommodated? in? industrial?
parks?located?in?suburban?places.?The?positive?sign?of?the?coefficient?suggest?that?manufacturing?
premises?does?not?encourage?the?self?contention?of?site’s?working?population,?on?the?contrary?
those?municipalities? depicting? a? high? level? of? such? activities? denote? the? highest? commuting?
patterns,?and?behind? this? issue? is? the? fact? that?manufacturing? locations?are?well? serviced?by?
motorways? connecting? them? with? the? remaining? of? the? metropolitan? system.? The? second?
coefficient?is?the?dwelling?diversity,?such?an?indicator?represents?the?diversity?of?housing?in?terms?
of? size? (as? a?proxy?of?housing? typologies),? the?negative? relationship?with?excess? commuting?
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CNO?coefficient?is?significant?of?the?non?correspondence?between?the?working?population?and?
the?employment?in?a?given?site?in?occupational?terms.?The?higher?this?coefficient?is,?the?bigger?
the?mismatch?between? the?offer? and?demand?of? jobs? in?qualification? terms? is.? The?positive?
correlation?of?this?index?and?excess?commuting?ratifies?that?very?specialized?job?places,?which?
labour? force?do?not?match? the?qualification?required?by? firms?do?produce?higher?commuting?
patterns? that? balanced? zones.? Finally,? the? job? ratio? (the? number? of? job? places? to?working?





socio?professional?structure?of?working?population.? In?such?a?factorial?analysis?high? income? is?




workers? depict? a? negative? relationship? with? excess? commuting? which? indicates? that? these?
professional?profiles?tend?to?live?near?their?job?locations,?exactly?the?same?is?true?for?medium?





























5. Discussion and policy implications 
?
Since?the?emergence?of?the?modern?movement?in?architecture?the?solution?of?mobility?in?cities?
was? excessively? delegated? to? the? genius? of? transport? systems.? In? turns? the? rapid? technical?
evolution,?the?reduction?of?transport?costs?(not?considering?externalities)?and?the?enlargements?
of?the?network?became?in?and?objective?by?itself.?In?this?process?private?cars?gained?share?in?the?
solution?of?daily? journeys?despite?the? inequity? in?their?distribution?fostering?the?ubiquity?and?
extension?of?travels.?In?sum,?the?binomial?transport?city?arrived?to?a?critical?causal?relationship,?
for? that? reason?criticisms? raised? the?necessity? to?change? the?paradigm? towards? the? study?of?
R 0,17???? 0,44???? 0,24???? 0,52????
Sq?R 3,0% 19,2% 5,9% 27,3%
Sq?R?adjusted 2,9% 18,7% 5,5% 26,2%
Error?típ.? 0,94???? 0,86???? 0,93???? 0,82????
B t B t B t B t
Dim Constant 1,06      29,82    1,90      5,07      1,10      31,85    0,86      2,23      
T Stations/10.000 inha 0,03      4,74      
Motorway acc/10.000 inhab 0,00      3,49      
UF % manufacturing 1,88      8,95      1,04      4,65      
Dwelling diversity 0,90 -     4,77 -     0,49 -     2,51 -     
Mismatching C N O 0,57      3,44      
Job ratio 0,02 -     4,14 -     
Job ratio 2^ 0,26      3,62      0,03 -     5,80 -     
LTL/Viv tot 0,51      5,66      
Distance to CBD 0,01      3,23      
TM Orographic complexity 0,14      2,34      
INC Medium low -,169 -4,853
Medium ,119 3,380
High -,112 -3,239
I Bilbao       0,41         3,83   
Valencia       0,59         5,86   
Málaga -     0,47   -     2,86   
Zaragoza       0,34         3,32   
T=?Transport,?UF=?Urban?Form,?TM=?Territorial?matrix,?INC=income,?I=dummy?for?diferent?cities
MOD1 MOD2 MOD3 MOD4
Transport Urban?form Income Integrated
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mobility.?The?design?of?the?city,?their?public?spaces,?its?structure,?allocation?of?land?uses?and?form?
(including? density)?might? produce?more? sustainable? solutions? to? urban?mobility,? in? a?more?
equitable?way?from?the?social?perspective?and?the?right?of?citizens?to?access?to?the?city.?Transport?




cities? in? Spain? is? correlated?with? the? commuting? distance.? The? results? suggest? the? inverse?
relationship?between?the?indicators?of?policentricity?and?the?distance?that?working?population?
travels?to?reach?their? job?place.?The?more?equitable? is?the?distribution?of?employment?across?





Not? surprisingly,? the? results? suggest? that? commuting? distances? is? shorter? in? centres.? The?
regression?models?built? to?explain?commuting?after?controlling? for? the?spatial?distribution?of?
employment? and? population,? indicate? that? excess? commuting? is? alleviated? in?municipalities?
where? both? the? job? offer? and? housing? is? diversified.? Thus? those? zones?where? job? skills? and?
housing?preferences?matches? are? precisely?where? commuting? is? reduced.? This? conclusion? is?
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